Chilling is traditionally assessed in France based on the number of hours below 7
Introduction
In France, despite the increasing use of trayplants, the most common system to grow short-day strawberry cultivars is to plant frigo plants or potted plants in summer, in order to have a spring fruit production, particularly in soil productions. In southern France with Mediterranean climatic conditions, strawberry growers are aware that the early pickings are the most economically profitable with high selling prices. The early cultivar "Gariguette" (well-known by the French consumers) is widely cropped in these regions. The summer plantings are chilled by natural temperature conditions from November to January. As soon as the chilling requirements are fulfilled, forcing begins under closed or, for some soilless crops, heated plastic tunnels. The chilling assessment is traditionally based on the number of hours below 7 • C. Gariguette chilling requirements are considered to range between 700 and 900 hours below 7 • C in this cropping system [1] . Various temperature bases are used in different countries to assess chilling, for instance 7 • C in France, or 5 • C in Japan [2] . Apparently, temperatures of −2 • C, −1 • C, 0 • C and 3 • C all chill effectively, 5 • C and 6.5 • C are almost as effective, 9.5 • C and 10 • C are less effective, and 14 • C ineffective in breaking dormancy ( [3] [4] [5] ). Lieten [6] evaluated the chilling effect of different temperatures for "Elsanta" in the soilless Belgian cropping system, and found that 1.39 • C was the most effective for fruit production, with a decreasing effect up to 12 • C, which has no chilling effect. Due to sunny conditions during winter in the French Mediterranean areas, plants are subjected to various day and night temperatures during the chilling period. This research was carried out to evaluate the effect of two diurnal temperatures (11 • C, 16 • C), with a 2 • C night temperature to achieve chilling, on fruit production during the first production period. 
Material and methods

Homogeneous
Results
The 2010 and 2011 fruit productions showed some differences concerning final yield levels and characteristics. Fruit production curves: marketable yield lower in 2011 than in 2010, with a lower proportion of discarded fruits. Total production (marketable + discarded fruits) curves also exhibited some differences. Despite these differences, some common traits could be observed. "Mild" treatment exhibited a lower marketable yield for both years (Tables 1 and 2) , with a lower fruit number in 2010 and 2011 and a lower marketable fruit weight in 2011. Marketable yield, fruit number, and fruit weight are not different for "Cold", "Cold then mild" and "Mild then cold" treatments in both years.
Fruit production curves revealed differences between the four treatments ( Figs. 1 and 2 ). "Cold then mild" is the earliest for fruit production in both years: cumulative production is higher on March 25th or 29th in 2010 or on March 29th in 2011. In the same period, the "cold" treatment cumulative yield begins to differentiate from "mild then cold" and "mild" treatments" and is higher on April 6th or 9th in 2010 and on April 6th in 2011. "Mild then cold" treatment begins to differentiate later from the "cold" treatment and is statistically different on April 16th in 2010, and April 12th in 2011.
Conclusions
This two-year experiment, simulating a French Mediterranean winter, exhibited the effect of diurnal temperature during the chilling period for spring fruit production. A 16 • C temperature during the day had a negative effect on first fruit yield in spring, compared to 11 • C during the day for a 68-day period of chilling at 2 • C during the night. The influence of a 16 • C day temperature became more and more effective in the second half of the picking period. This negative influence is less effective if plants are exposed to a 11 • C day temperature during the first 34 days or last 34 days of the 68-day chilling period. A day temperature of 11 • C during the first 34 days enhanced fruit production earliness. A temperature of 11 • C during the last 34 days of the chilling period only enhanced late fruit production. The experiment pointed out that, even if chilling requirements are supposed to be fulfilled with 800 h under 7 • C, side effects of an 11 • C day temperature must be taken into account during long chilling periods with temperature fluctuations.
